Exchange coupled ferromagnetic system in the presence of uniaxial anisotropy is investigated using Callen's decoupling so as to incorporate the correlation between the transverse components of spins on different sites. Effect of such correlations on the transition temperature for simple cubic lattice (S = 1) is discussed and found to be important at smaller value
Recently, there has been a considerable interesel· 2 J. aJ in the ferro and antiferromagnetic systems in the presence of anisotropic crystal field. It has been understoodD,,J,4J that the one-ion uniaxial anisotropy can be treated exactly without using any decoupling scheme. Whereas, the exchange term appearing in the Hamiltonian was treated in the Bogoliubov-Tyablikov approximation (RPA) which neglects correlations between spins located on differe111t lattice sites. These spin correlations become important in the precise treatment of the system in the ordered phase especially in the case of small anisotropy. Callen's symmetric decoupling approximation'J,aJ is an obvious improvement over RPA, which considers in some sense, the correlations between the transverse component of spins on different sites. The object of the present paper is to discuss the effect of such correlations on the transition temperature. By using Callen's approximation in the exchange term and treating the anisotropy term exactly parallel to Devlin's work, the effect of the extra correlations on the transition temperature for anisotropic ferromagnetic spin one system is found to be important. § 2. Formulation
We consider the Hamiltonian H = -I; J~gS 1 Sg-D I; (S/)" ,
where the first term is the usual effective exchange interaction between two localized atoms and the second term is the single-ion uniaxial anisotropy. The particular commutation relation that closes the set of operators 1s
where the particular values for the c numbers ai depend on the size of the spin of the system. where f7=0 in RPA approximation, and f7=1 corresponds to Callen's approximation.
For i=2, Eq. (4) can be written as
We decouple the exchange Green functions again in Callen's approximation as follows:
and
In Eq. (10), we have used Eq. (2) and the identity
Because of Eqs. (9) and (10), Eq. (8) becomes
Let us now define the Fourier transforms
(12)
Using these transforms, Eqs. (7) and (12) respectively give the expressions for 0 (k, E) and G' (k, E) as
Here we have taken as usual a= (1/25) C<Sz)/S).
\vhere (18) and Making use of the spectral theorem, the correlation function <S,,-s:k) from G 1 1s given by where
< csz) 2 ) is calculated from G' and is gi\'Cll by
where
It is to be noted that Eqs. (20) 
This expression can be rewritten as (30) where
Finally, using Eqs. (28) and (30) 
where P has been defined as
Using Eq. (29), the above expression becomes
where A=3v::f/v2rr and F(-1) =1.51638 for S.C. lattice. 81 ' 9 ) Thus we have Eqs. 
